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AHTI REPRODUCTIVE Hnj^fflffl 

32iia Invention deals with immunological methods T- fcfrfr 
may be used to block or suppress sexual activity la 
5 animal s and with vaccina* that induce specific 0 f 
hormone anfcoinmmriity to achieve the aims of the invention. 

A large body of knowledge exists Concerning the 
endocrine factors that act together to regulate the aexual 
10 activity of both male, and female mammals* At «™ level of 
regulation, the decapeptlde comprising mammalian 
Intpj nlzXnrj hormone releasing hnnnone (hereafter 
designated :lhrh(1-10J) is secreted £xtm the hypothalamus 
of the brain and acta at the pituitary gland to cause the 
*5— pituitary gland in turn to secrete the well known 

gonado trophic hormones,, luteinizing hOBoone (IB) and/or 
follicle stimulating hormone . Vhe gonadotrophins 

then exert important biological actions at the level of 
the gonads to cause these glands to secrete oestregenic 
20 hormone in the female particularly, and androgenic 
hormone* in the male particularly. 

Finally, the oestrogenic and the androgenic hormones 
participate in feedba c k wq^^«? tn?. the. to 
regulate their ovn secretion so that only those 
25 concentrations of these hormonea that are allowed by 
homeostasis occur in the circulation of animals * Both 
oestrogen* and androgens are known to act biologically at 
"the level of the central nervous system to regulate sexual 
behaviour In both male and female anUnalsj, They may also 
30 act at peripheral sites to affect such important: processes 
as growth rate and nutrient partitioning between muscle 
and adipose tissue. She important: relevant consideration 
in this oom&lex series of biological processes is that the 
secretion of gonadal pe atr ogana or androgens is ultimately 
35 under the control of LHHH (i-iD)„ 
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It la well known that when animals axe made Jimmip^ ^ 
TjHRH (1-10) r the sequence of endocrine events that cause* 
the gonads to secrete either oestrogen, or androgen 
blocked and, in consequence, sexual activity ie blocked 
and - ae^hoaanone-depend^nt physiological process are either 
blocked ox suppressed- 

Rile occurs because LHHH (1-10) -specific antibody 
pxovokad in tie immura response binds to endogenous tm*k 
(1-10) and prevents ox inhibits tbo decapeptida from 
bUlrtfug to its receptors and expressing its ^^t^iGai. 
activity, tfhe term 'inBiunocafrtrate" has bean coined to 
describe the physiological state of XMBB-iimane animals 
because of the, Similarity with aurgioally eaatcato animal* 
^ residing -in the inability of the former to express sexual 
behaviour. A better teem might be -jtarananeutexBd* to 
take account of the fact; that LHHH (1-10) specific 
antibody will block sexual activity in both w«» and 
female mammals. * 

Various attempts have been, made to develop oomercial 
anti-IHHH (1-10) vaccine* with the objective Q f achieving 
an immunological method of controlling sexual activity in 
animals., 

In the prior art, suoh anti T>HBH {1-10} vaccines have 
been pewpared by chemically conjugating EHRH [1-10) to an 
innmnooenio protein and. formulating the immunogenic 
conjugate so formed togatfter with an innrnxnoedjuvant. 
^rerthelees for numerous perceived applications of snob a 
vaccine the cost of synthesizing the loth (1-10J 
deeapeptide has been a Piously H miring factor partly 
WlrtfniTig the slow pace 6£ techno! orjjcal development in ' 
this area. «0hi« invention is ooncernad with discoveries 
-^hat substantially simplify the chemical nature of the 
ttuttunogenic conjugate necessary to stimulate an anti LERH 
(1-10) antibody response aid that enhance the scope for 
anti IHRH (l-ioj vaccinas to be applied to the 
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i mmiTinTiautering of animals. 

OTflrr/WTiRR ny tor TwygHTTOH 

The present invention consists in a composition for 
use in the immononestexlng of mammalian ^"iTnftl iff comprising 
5 a peptide conjugated with an immuiogenlc protein, the 
composition being characterised in that the peptide 
includes at its free end a sequence selected from the 
group comprising any contiguous 5, 6 or 7 amino acid 
fragment of the cecapeptide pGau-Hin-!Crp-Sar-Tyx-Gly*i^ta- 
10 Arg-Pro-Gly-rai . 

in another aspect the present Invention consists in a 
vaccine fox ismnmoneutering mammalian animals comprising- a 
composition according to this invention together vith an 
immunaad j infant * 

In a still further aspect the present invention 
consists in a method for the imnrananerrterlBg of male or 
female wmwpftl inn irajmala comprising administering to the 
fiTilmnT an effective amount of a vaccina according to the 
present invention* 
20 rex the purpose of this invention LHRH (1-10) is 

defined to be the decapeptide represented by the amino 
a&id Bequeaco; 

pGlu-^s-Trp~Sor-Iyr-Gly-I^u-Arg~^ 

12 3456789 10 
23 therein the symbols, according to convention, represent 
the a mi .ti p arirtw as follovst pQln ( pyr o glutamic acid) , Bis 
(histldine), Trp (tryptophan) , Ser (serine), 3pyr 
(tyrosine), Gly (glycine) , Lea (leucine), Arg (arginine) r 
Sro (proline) . LUceviea, according to convention, pdu is 
30 located at the $1 terminus of the decapeptide and Gly~HH 2 
is located at the C temimis, in being noted that at, the N 
terminus the oyolic form of the pyxo glutamic acid <«g?«n g 
that there is no free amino function at that terminus and 
at tte C teoninus, amidarlon of the glycine moiety means 
35 that thers is no free oarboxyl function at that terminus • 
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Swept for glyciae which is not optically active, all 
amino acids are of the L coaflgnration. She ^^ n j of 
Th* amino acids in the dsflapepfclda as shown above is as 
cBHmonly used la the art, that ie, p&lu, at the IT 
a £s designated the fixst amino acid residue with ©ubrseqnant 
umbering proceeding- aeqnaatially toward the C terninns. 

Throrigno&r tl» description of thin invention the 
symbol, shrb (x-t), where ziMy are numbers coosea from 
1 to 10 r ia need to represent the parent ZSB& deoapepcida 
10 . or a dgalgnnrred l«RB fzaanaut paptiee, Xha valaas «£ x 
and y define the first and last amino Kids in the peptide 
science. Thus, zor nxmplp toe peptide raw* (i_3) is 
composed of the amino acids numbered 1 to 7 in the above 



focnmila. 
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15 She peptide fragments that can fee used to form -ebb 

novel paptAdex protein conjugates- of -the- invention and 
that can. thus become haptens in such conjogatas ass 
comprised of any five or any six or any seven amino acids 
linked as they scour contiguously is endogenous * *n 

iflRE (1-1Q) with or without an ~™f*-innal acid or 

Bequence of amino acids acting vo link the peptide to the 
apuimaogcnic protein. 

Two kinds of knowledge in the prior art' bear on the 
present invention.. On one hand it was known from in vlta-g 
Beasureqe&ts tuat airtiiodlea raised' against 
chaaicaUy Eyntheslsad peptides axe Capable of binding to 
large protein molecules where snca peptide sequences occur 
at conformational^ mobile sites. Qn the other hand, in 
the particular ease of XBBB (1-10), itoelf a relatively 
small hormonal peptide rather than a protein, there are 
serous. exanplEB of penta, hexa or heptapeptide fragment 
sequences of *ha« molecule that to ^ 
will only poorly hind to antibodies specifically raised 
against ima (1-10) , see for example the followings 
35 (a) AriJaora at al, Acta Badocrinologica,. IS7S, 
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222-231; 

{b) Hett et al r Journal of Clinical Endocrinology and 
Xetftbolism, 1973, Vol. 36/ #o» 5, p. 080-885; 

(c) Koch et aX, Biochemical and Biophysical Beeearch 
5 Coaapgn icationg t 1973, Vol. 55, JJo- 3, p. 61£-»£22f 

(d) Jeffcoato cfe al, ammunochemiatry 1974, it f 7£V77> 
(a) Pique et al, Ijtirmrmnrhetni fttry 1978, J£, 

This {act suggests that such peptides do not 
frequently adopt the conformation of LBBB (1-10) that 

10 provoked the LBKH (1-10) - specific antibodies, While 
contradictory «^ THifflft studies of -this kind in the prior 
art pose interesting questions about the nature of peptide 
and protein folding, they thru* lircle light: on the 
biological consequence that might ensure *™ Yl Yq when the 

Is " LHRH (1*10) hormone molecule is confronted with the choice 
of binding Ai-Th^r to its natural substrata, the £hrh 
receptor protein, or to en invoked antibody molecule 
having a specificity that is not primarily directed coward 
LHRB (1-10) but t» a fragment thereof. 

20 Zn these circumstances where LHRH (1-rlO) is subject: 

to competitive binding between two possible substrates and 
where the relative binding affinities to the two 
cubs twites may differ in an unknown wanner, the new art 
provides that its particular antibodies crass react with 

25 LHRH (1-10) in such a manner that effective concentrations 
of the hormone are denied to its endogenous receptor and 
I/HRH (1-10) mediated biological processes are blocked* 
While in the prior art (USP 4SDU51) it was known 
that a particular nonapeptide and a particular 

30 decapaprtlde, each being derived from the single 

octapeptide LSRS (3*10) could be used to form ismunogeAS 
that would induce mammals to produce antibodies that react 
with LHRH (1*10), the surprising discovery of the present 
invention is the diversity of much smaller peptides that 

35 can be used directly as haptens to achieve the aama 
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affect, she recognition of this diversity greatly 
increi*ees opportunities fox the deciga ^ nannfactwro of 
anti LHRff vaccines and simultaneously provides substantial 
iaprovsments in the cost: benefit ratio of TO ch vaccines. 
5 Tha diveraity extend* to peptide* that aca primarily 
represetttativB of the s-terminos or of the c terminus or 
of the mid molecule BtxuumrH of the parent LBkh (i_ioj 
wolAcula. Jndividnal anti I8RH vaccines might be " Wro p ii 
by nsimg an? of the dominated pexrta, Aeu « heptapeptideo 
IP but generally preferred peptides are chose that retain 
the pyregliitamic acid at the B-texmtattS or that retain the 
glycine amide at the C-terminas* a good example of a. 
Preferred peptide Is the heptapepfcide coragriBing t^ TBTT 
. *^JLf""^)» *hia substance combines the properties of a 
•15 relatively cost-effective synthesis, ease of conjugation 
to imnxnogenic proteins and higfc biological potency when 
used as hn^ T 

*he novel irimttn o a^ T ic of the invention ara by 
chemical conjugation of the designated peptides to axy of 
20 the Immttftogenfe protein* known in the art, exemplified by 
bttt not limited to serum albumins r thyroglebulin, 
ovalbumin,, gelatin, haemoevenin, serum globulin and the 
lil». The rtmnrirr a n processes used to form the immunogenic 
conjugates may be Arty of those fcuovn in the art to be 
25 capable of I n t tn cijari. a covalenr bond between the peptide 
and protein I ncTTirf^g the use of water-soluble 
- F^bodiisaide reagents, aolvexrt-solutole carbodiimide 
reagents garticnlarly in combination with. 
»-bydreasyg nnol nf mf do or g- H y d roxyl^emnxgiagole, and the use 
of glutaraldekyde Or aliyl and aryl diisocyaaates . arhose 
skilled in the art of peptide. to protein conjugation 
cbemistxy will recognise that conjugation to proteins of 

of the peptides designated in this invention will 
be facilitated if thay be chemically modified at either 
end vlti reagents fiuoh. as the amino acid cysteine to 



30 
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introduce thiol fund- ionflHty or "the ami™ acid lysine to 
Introduce nmltio functionality! Immunogens formed by the 
devise of flatly adding an extra chemically reactive 
amino acid, or & group Of amino acids tajnniaatiog In such 
5 & reactive amino acid, to either H or the C terminus of 
the designated peptides and then using conjugation 
procedures to link ouch peptides to carrier proteins fail 
vital* the scope of the invention. I^km*!**, designated 
peptides having a free amino terminus nay be linked to 
10 thlol-containing proteins fey first reacting them with 
reagents capable of introducing an activated carbon to 
carbon double bond into the peptide, such reagents are 
exemplified by fr-aucc lMmlrfyl-3-*inaJ^i3ftido benzoate and 
immunogenic peptide iprotein conjugates formed by this 
3jf ^derviexa fall within die scope of the invention. The 

essential feature o£ the immunogens claimed herein is that 
they are proteins bearing the designated peptides as 
co mic ally-linked haptens and formed by any of the 
procedures known in the art. The vaccinas of this nev art 
20 are comprised of any of its novel lnmmnogens used in 

combination with an innunoadjuvant including typically but 
not United to polycationic and polyanionic 
polyelectrolytAB, alhydrogel, mineral Oil emulsions or 
combinations thereof particularly emulsions of a 
25 polyelectrolyte and a mineral oil. £he vaccination 

methods of the invention are any of those known In the art 
to confer antl-hapten Immunity on vaccinated animals* 

Ehe amino acid sequence of Lhhh (1-10) is a highly 
conserved peptide sequence between classes of mammals and, 
30 accordingly, the vaccines of the invention are capable o£ 
in d u cing Immunonentering of male and female animals «*w»»3 > 
a vide class Inc l u ding those that may be farmed for fibre, 
moat, skin or milk, or among those animals that are widely 
regarded as companion animals * Whilst, in the first 
35 instance dependent upon the formation of anti imtp jt (HO)- 



Mimosa V2-05-00 21:03:31 



23- 9-02 ; 1 4 r 4 1 ; ; # 24/ 59 

I Jon, 1998 8:34 AIPO SALES 06 2B11238 U 3346 P. 12/42 



WO88/Q5308 

- a - 

ninoing antibodies, the biological consequences of 
i mm ux mn cntiaring livestock axe many and diverse and include 
* the pxsaexxtiqn of estaoons behaviour, prevention of 
ovulation, suppression or fertility, involution of adult 
5 testes, suppression of rale libido, prevention or 
- ftuppression of testicular development in grwing 

prepubertal males as wall aa the suppression of gonadal 
box steroid secretion. It ie ahoim herein that the 
vaccines of this new art, using its novel iaunmogeaa, are 
capable of adiieving all these effects thereby creating an 
o^yui. tnTift y for a, new generation of anti vaccines 
w£th diverse applications „ !Ebo peptides used in the 
following examples to Illustrate this invention are* 
EHRH (1^-5 J comprising pGlu-Hijs-Trp-Ser-Tyr-OH 
1SRH (1-6) comprising pGln-His -Trp-Sor^ryr--61y-OH 

comprising. pgln^His^p-Cer^Tyx^GlyHtoa^QH 
C2-B> comprising B^Hia-ftrp~sca^-3»r-&y^^ 
(3-9) comprising n^rQ^ez-Vji*^Y-3mr&xq-C& 
IBBE. (4-10) comprising H^er-^^y-ltoi^^^pro^xy^ 
LURK (5-10 comprising H-^-^y^Lora-Arg-J^ro^Gly-HH^ 

3x=nois osod herein to represent the immunogenic 
cenjug^fcea of the invention are illnstrnted, for example, 
by LBKR {l-5)8HSior iflHH (3-ajsBSA wherein 'the former is 
intended -co represent a chemical conjugate of r rT f m ^„ 5J 



10 



15 



20 



25 with human senm uXbtmin and the latter to represent a 
ehamioal conjugate Of LHBH (3«8) with bovine serum 
albumin. Those skilled in the art will recognise that 
such symbol* fail to represent the faot that depending on 
the caxriex protein it nay toe possible to conjugate as 

30 little as 1 and as many as about SO molecules of 

r^HH-fragniEttt peptide to that carrier protein, the exact 
dumber being an expression pf the epitope density when the 
epitope: is the MRU fragment peptide. This invention 
places no limits on the epitope density to be achieved in 

35 the inmntnogenic conjugates of its methods and processes. 
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although it: i« already trell known la W art that the 

epitope density eu influence the immunological properties 
of the conjugate . 

To achieve the biological affects of iinmnnaneuting 
5 livestock it is necessary to cause than to produce 

ancJLbodios that bind to ihhh (1-10) and theceby ^^rtfr its 
biological Activity. A coinm^ procedure for demons txatiag 
the presence o£ such antibodies in the sera- of i^wmm* 
animals is to perform an in Aoaftureae&t of the anti 

10 LHRH (1-10) antibody tltre. Such measurements can be used 
to confirm the presetted ox absence of »trt-j>^foy thai; bind 
with LHRH (1-10) . 

It would be expected from the prior art that the 

. ^aovaI vaccinas of the invention would be cable of 

IS provoking anti peptide antibodies when the peptide is any 
of fcho peptide fragments designated herein^ That prppexty 
alone would not be expected to achieve the biological 
ef facta of Immunoneutering because none of the designated 
peptide fragments axe known to possess the biological 

20 activity of fcHKH (1-10) > it is a feature of the invention 
that the antibody provoked by its vaccines produce, in 
addition to anti-peptifie fragment antibodies , anti LHRH 
(1-10) antibody titles as well thai: are f frequently of the 
sane order of magnitude as those which can be achieved. 

25 when LHRH (1-10) itself is used as hapten. Because of 
this fact the biological effects caused by the novel 
vaccinas can be understood. 

Ia general there will be four major influences that 
determine the outcome of an immunoneutering vaccination 

30 with the vaccines of the Invention • These will be a 

(i) the aex of the target animal; (11) the species of the 
target animal j fill) the particular peptide fragment used 
to formulate the vaccine? and (iv) the magnitude of the 
anti LHRH (1-10) antibody titre provoked by the vaccine. 

35 The invention recognises that/ to most efficiently achieve 
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the biological affects of IsmoBOBevtaciag of a given sex, 
either within or between speelea. It nay be necessary to' 
optimise both the nature of tike peptide fragment used in 
▼acoiae preparation and the level of aati lhrh fl-io) 
5 antibody titra it provokes, both these last two variables 
being subject to eaggeriaantatloa. 

E x a mpl ee 1-10 illustrate procedures for the formation 
of the, Immunogenic conjugates of the new art using a well 
known water soluble earbodinide reagent to effect chemical 
10 condensation of d asjflw a roH peptides with carrier proteins 
in an entirely aqueous reaction procedure. 

Examples U-13 Illustrate procedures for the 
fwTwrMop of the iMrninngenio conjugates of the new art 
^SaAng a solvent-soluble carbodttmide reagent to affeerfc 
15 peptldetprotein conjugation la a- mixed solvent system. 
Example 14 describes - the method used for 
aeasaramoiitt of aati EHRS iswtibady -eitxe in tie 

plasma of vaccinated 'animals. 

Bxfcmple 15 illustrates two kinds of new art vaccines 
that are .effective in inducing anti LHBH (l-io) antibojaiea 
la VdBc&na.tcMl Bnuaals* 

In Examples lff-is and sable 1 it is Shown that the 
**«*> art. of the' Invention is affective in ■' MiiP lng anti 
XOm (1-10) antibodies and in blocking the oestKons cycles 
25 of immune neutered Marian ewes, 

temples 20 and 21 together with Sables 2-5 
demonstrate that' the new art in comparison with pw™- ^ 
Us effective with adult Merino rams -i^i j ^ 
induction of anti Emm [1-10}' antibodies, reducing the 
carving capacity, causing involution of the -testes and 
flimfti^hfTig the plasma testosterone concentration of 
imuunonentered. rams . ' 

Bsamples Z2-2S together with Sables 6-9 demonstrate 
that the new art is effective with mice in provoking anti 
35 1>HRH t 1 ** 10 ) antibodies, in blocking both male and female 
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fertility &TV ^ * n s nppr o g^ &ng plasma tagtoatflrort^ 
o one<mt gution in vaccinated males. . 

Examples 26-30 and Sable 10 demonstrate that the new 
art is effective with growing i mmminnentered crasnhxed ram 
5 lambs in provoking axiti LBHH (1-10) antibodies and in 
suppressing prepubertal testicular development. 

Examples 31-33 and Table 11 demonstrate that the new 
art is effective vith imonnonentered, adult, seasonally 
auQBStrous eves in provoking anti TJSKE (1-10) antlhodlAs 
10 and in suppressing both the oestxons and ovulatory 

response that accompanies the sudden lncrodnetion or rams 
into a flock of seasonally anoestrous ewes. 

example 34 and Table 12 demonstrate that vith 
^^^imsnutoneutesred female cattle, the nev art is effective in 
15 inducing anti LHRH (1-10) antibodies. In suppressing 
oestxons behaviour and, as can be Inferred from the 
suppressed concentrations of plasma progesterone, it Is 
effective in suppressing ovulatory capability. These 
examples illustrate the scope of the invratioa that 
30 e x t e nds to all mammals whose reproductive activity is 
regulated by LHKS (1-10) . 

throughout the following examples givan to illustrate 
the invention the values of measured anti LHRE (1-10) 
a n t ibo dy titre are presented merely to confirm that such 
25 a nt i bod ies are in fact formed in response to vaccination- 
Wiere mean values for experimental variables are presented 
in the Tables in the form a ± b (a and b being numbers) 
these values represent treatment group mean values plus or 
minus the stondaxd w of tha mean* 
30 EXaWPfrK 1 

ttaaa rat i on Of fin T.HRK N-SVttftiman RfttraTn Alhtinn r.n^rj*+:o 
Tfith a ftfltftr Soluble Car-hftrif Jmfrte Pn^^ ^ fTfff lgr TT t 

1BRR (1*5) (lOQmg) was dissolved in delonised water 
(5 ml) and added to a stirred solution of human a arum 
35 a l bu m i n (ESA, 100 ng) dissolved in deionized water 
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(5*1). To the coohufid solutions at ambient temperature 
was added cthyldiitet±yl am;! nopropyl imide 
. IWtadOoride (i.o ff) which immediately dissolve The. 
solution was immediately adjusted to j«h €.5 and maintained 
5 at pfi f*S fiy the metered artrtf M oa of sadism hydroxide 
solution (4 Ml-i) forSh. !Cto psiodnrt was dlalysed 
against 2 litres of daionized water £3 changes per day fat 
4 days) . Pinally, lynphil Nation yielded the inmnnogenic 
XSRE (1-5) aHSA conjugate. 

An PCTrmi le according to ftTwftifrl* i wheroin ierbt (1-6) 
was used instead of LERH (X-5>. 

_ -an fexample according to Example 1 wfearein XBRS (1V7) 
15 was used instead of XERB (1-5) „ 

- An axaxnpla nncor rtf n gr t» Example 1 wherein CBRE (2*B) 
was used instead Q f LHftH (1-5) , 

20 to exanpi© according to Brample l whexoin ™™ (4 _ 10} 

was wed Instead of LEEff (1^5). 

An erample according to Ezam&le 1 wherein, tww 
- vas i^fled instead of isrr (1-5)* 

An example according to Example 5 wherein, bovine 
serum albnwia (BS&) was used as carrier protein instead of 
hnrnfln serum albumin* 

30 a* eaunple according to Efiunple 3 vWein bovine - 

seznm albumin vaa used, instead at human semp albumin 

An axaoplA according to Example 4 vhexein. bovine 
. amv albsala vas need instead of human EaE tm albumin. 
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BKftMFLK IP 

An example according to Krample 1 wherein ihrh (3*9) 
was used instead of LHBH (1-5) and bovine eexum «ik^^ 
wafi used Instead of human serum albumin* 
5 B&AMfcliK 11 

To LHBH (1-5) (100 mg) was added with stirring a 
solution of B*h ydr o xy succinimide (SO mg) in dry 
dtoethylformamide (1*1 ml). TO the resulting solution was 
addad a solution of dlc^c^oheB^lcarbodJ-imid* (140 lag) in 
10 dsy dimethylfomamide (0*? ml) and the mixture allowed to 
stand at ambient xjmpmtmxsoKKm £ax 3 hour a. 90 the tf»lnr * 
was then addad with stirring and cooling a solution of 
human serum albumin (HSa, 100 log) in phosphate buffer 

^X 0 * 05 1101 lw1 * 7 * a ' ^ Tha pB was immediately 

15 readjusted to 7.5 with saturated sodium carbonate solution 
and the mixture kept for IS hours at ambient temperature. 
SBha reaction mixture wan then diluted with water, 
centrifuge d to remove insoluble products the 
mapo^aatant xi^uid extensively dlalyaed against fl^imii tip rf 
20 water (10 lit^a*, 3 changes per day) for 4 day* and then 
lyophllls&d to yield the immunogenic LflftH (1-5) ;H£A 
conjugate. 

arena,, a 

An example according to Example 11 wherein I*hhh (1-6) 
25 was need Instead of LHRH (1-5) free acid. 

An example according to Example 11 wherein LHRE (1-7) 
was used instead of (1-5) free aeid. 

30 MftftSm-wn-nt of Antt T.HftH ^o^j, Vi^tf 

b» Aadi^immPTyttH^gflY 

Anti iflHH (1-X0) antibody titse was determined in an 
assay similar to that reported by Abraham in Acta 

Endocrinologicaj volume 75, Supplement i83 r Pages 7^42 
35 (1974) for steroid specific antibodies. Plasma was 
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sg=UUy diluted with stadinm phosphate buffer (0.05 Hal l- 1 
P 3 containing gelatin (0.1%), sodium chloride (0.8ft) 

And sodium aaide (0*1%) 4 . xo O.i ml of diluted plasma was 
added radiolaballed i1"«^fiHH (1-10) (3.7 ISij/mole, 
5 1OO00 dpm) in 0.9 ml -phosphate buffer- she mixtare was 
kept*a* 4«C for IB h after which vas added a suspension 
of dextran-eoated charcoal (0.2 ml consisting of 2% (*/v) 
decolourising charcoal {AJax Chemicals Pty. i>td. ) 
suspended in phosphate buffer containing 0.1% (w/v) 

10 dextran ( Pharmac ia *ty. Ltd)* The eolation was 

allowed to equilibrate fox 1 h with the added charcoal to 
allow adsorption of the frea radioligand and vas then 
cent^ifoged (1000 g r 15 min) to pellet the charcoal. Whs 

, ^?J?p*rmata«t collation wa» removed by suction and the 

15 radioactivity on the charcoal pellet measured by gamma 
counting, She antibody titra i» defined aa the dilution 
of antiserum which binds 50* of the x'**-fcHRH (1-10) 
av a i lab le and is expressed as the reciprocal, ashe between 
assay coefficient of variation was l$%« 

20 sramtt .U 

■ The type 1 vaccines U3«d in the examples given herein 
rare formed by dissolving l mg ©f tie immunogenic LHRH 
fragment ^HSa. conjugate in physiological saline (1 ml) and 
emulsifying ' with Freund'a complete, adjuvant (l ml). ' 

She type 2 vaccines used in the example* given herein 
wre formed by di*aolving 1 mg of the itmmmogenic ™» 
fragnairt&H&A conjugate in 0*6 ml of 20% DE&E-dexfcrau 
(dlethyl ami Tioe thyldextran) and emulsifying with 1.4 ml of 



25 



30 



as 



- solution of the oil-soluble surface active agent Arise*! 
SO (l part v/v) in a mineral "oil (5 parts v/v). 

In both Type 1 and Sype 2 vaccines the I&RH fragments 
can he comprised of any of those designated ttrptt fragment 
peptides that can be used to make the immunogenic 
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conjugates or the invention, 

^F*ftff» «Tt T.TTffW { 1-1 ft} tofelliftiiy Hffagi rm i->^ 

The following Is an gTrtmple of prior are, presented 
tA allow a comparison with the new art of the invention, 
A group of nine adult Marine ewes were vaccinated against 
LHRE (1-10) using a X£KH (1-10) xHS& conjugal In a Type i 

10 vaccina (Sxttnplc 15)* Vaccination was comprised of a 
primary treatment given as a 1 ml injection, 
lutramuacularly to each hind leg* A booster vaccination 
of the same rype and by the same route was given 14 weeks 
, ^ subsequently • 2fce flock was maintained at pasture 

15 together with a ^iuu^ of lfi randomly selected unvacclnated 
control ewes* 

One weak peat booatet- vaccination a bipod a ample was 
taken by jugular venepuncture for the ^^^T^in piit 0 f 
plasma anti LHRE { 1— 10 ) antibody tit re. At thi£ rime 

20 thxeo vweotomiaed rams fitted with coloured marking 

crayon* vex* introduced to the flock. Once each week the 
ewes were examined/ as is commonly done in the art, for 
the occurrence of oestroua -marks* left by toe ram that 
axe indicative of .the occurrence of oestroua behaviour of 

25 the ewe. £he colour of the wiai-v4wg crayons was changed 
weekly and the posterior portion of the eves regularly 
Clipped to allow unambiguous detection of marks . Antibody 
responses were measured in the vaccinated eves and the 

occurrence of oestrouB cycles measured dtu^ng a. 100 day 
30 period during the breeding season when unvacc&nated 

control ewes vera expressing normal behavioural oestroua • 
She 1 i imninoi iButering effects of this vaccination are 
recorded in Table 1« 
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ttffnct: on An*£ MM (T-iaj KirhThaefr mr» ™ rt ™ *>ir 
• C^wi-TTTnk rvrigHi nf Affair Winn Bw« fr^TI™,^ 

S An. example according to Example ifi wherein use 

(1-5):HS& was used as imnranogen instead of SHRH (1-10) iHSA 
ffocb that 9 eves were given an Sxample i type conjugate 
and 9 othera were given and Sample 11 type conjugate* 
5he immunoneutexlng effects of this vaccination recorded 
10 in Sable l confirm that the pew art can, block oestroas 
behndoux* 
EXAMPLE IB 

— ^ : 'CteCTronfl _Cgglafl of Adult: Medina ^mwt^ 

IS var«^T»rMf*ii *wM»ft* T.TCT {i-cj inm 

An example according to TOaaiflle 16 wherein &bbh 
(1-6) tHS A was used as immanogen instead o£ r.tnm (i-iD) shsA 
each that 9 eves ware given an Example 2, type conjugate 
and 9 others veze givm an Example 12 type conjugate. tHp 
20 /TirnmTm ngufcaringr effects of this vaccination recorded in 
- g abl e 1 confirm that the new art can block oestrous 
behaviour* 

25 • ORBtronB eralftg of Mill* MRi-tni. t^ ff wtfp~*«» T 

VnrnfTin^nn apaing* T.Wtnr f1 ^ 7 ^ tTTffn 
An example according tc Example 16 wherein T.tnm 
(l-7)aBSA was used as inmunogen -t*i<rt;ftflfl of £HKfi (1-10) sBSA. 
such that & ewes were given Example 3 type caajjjgate and 9 
30 atdtexa vera given era example 13 typo conjugate. The 

iinvanonentacing effects of thia vaccination recorded: in 
Sable I co nfirm that the new art can block oeac xuu a 
behaviour . 
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totihgdy-SQeBcnge and the incidence ot Qegtroaft cycles 

in flontrol, T,TmH«.laffittna and^LHRH_ f gapin m t:~iimmiTie anas 
doifiiifr.a 100 dav period dori Tip HhP breeding figflFPn 



Treatment Inmumogen Kesn anti Bean jrumbear 

grouf type TiKffH (1*10) of oestrus 

n Tit- 1 body titre cytstaa 

10 Control 

XftRH (1*10 ) immune 

LBRH (1*5) immune 

xhhh (1-5) immune 
^£BRH (1-6) iamune 
15 LHRH (1-$) inrnne 

LHRH (1-7) Xwvano 

£HRH (1-7) imae 









4.8 ± 


Bxwnple 1* 


1,000 


v 000 


0 


Example 1 


57 


,200 


0 


Example 11 


40 


,200 


0 


fixaroplB 2 


20S 


,000 


0 


isxanvplo 12 


Ifi 


,400 


0 


Example 1 


135 


,000 


0 


Example 13 


«, 


,900 


0 



+ Thin Inmunogen vae made by tfca method of Example 1 
20 except that , EHRH (1-10) free acid f oxa was used 

Instead of X£RH ( 1-5) - 

fltaat:OBrt*MfOtm rtannmrtarirfcira- Tastis Sisa atitf flAwJivf 
25 gAp»eitY nf &Hii1t iter 1 Tin ^aitwr ^iWirty vai-rtlwatton 

ftgpiMtLlBRff f1-lft)iTfflft 
ThJLs is an example of the prios* art given to enable a 
comparison with the new art o£ the invention. 

Four adult Kor.i.nn xama were -vaccinated against L5RH 
30 (1-10) using an LHRH (1-10) tfiS* conjugate in a Type 1 
vaccine (Example 15). Vaccination van comprised of a 
primary treatment given as a 1 ml intramuscular Injection 
to each hind leg. A booster vaccination of the same type 
and by the same route Was given approxiaately 14 weeks 
35 subsequently. The ran* wore maintained at pasture 
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together *±th four xandonly selacxed unvaccinatsd control 
xavs, one week poet booster vaccination a blood sample 
vao -taken by jugular raiopnnctate for the nmasuremaat of 
plffttftt a XSRB" ( 1-XO) -specific antibody tit» 3a the heart 
5 napanse, Subsequently r at vnrious intervals, 

veasazQmeata rare made of anti 1ERH (1-10) antibody titre, 
testosterone concptmra t ion f serving capacity and testis 
size of all *am .in the study. Che effect of the prior 
art i Tmrnnnngo t er ia j vaccination on these variables la 
ID shown in Tables 2 to 3. 
ggBMEJffl 71 

Rffftflt ffll Ami LHHK f 1-1 01 *fit^fa P <*r -iM^. -pi nUHfli 
testosterone r^nefflfirrnr.j rm . -rw^ w aTirf 

IS rxmn ^^ gT ffy ft 

An oxample according to example 20 wherein LHRH 
(l-7)sBSA (Example 3) was used instead af lhhb 
(1-10) sHfia, «te effects of this vaccinating are given in 
ttablea 2 to 5 and they coufiru the immunoneuteriug 

20 capability of the raw art.' 

Ant i ctrh n-ini .antibody ^.Hn^ ffl1n1r 

Merino 

Auti LBKH (1-10) antibody titre in 
23 Ind i ca ted treatment group 





Day of 
experiment 


XvERK • (1-10) innmin& 


£HRH (1*7) ubdsd 




30 


3Q 


289 * 96 


542 ± 44 






111 


4310 ± 2136 


12437 ± 3213 






214 . 


730 + 139 


1222 ± 216 






340 


22$ * 158 


B34 + 444 





35 
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RAT^Hitp r^pafiry* atfal* T.ffmr (1-1Q) immrmr^ 

5 Day Mean serving capacity of rang in indicated 
ttffntttffnt groups — -- 



ZiHRH (1-10) X-HRH (1*7) Control 

10 6* 7 + 1.1 6.B ± 0.8 8,0 ± 1,6 

A« 7.5±l.B MiO.S 8.5 ± 1.0 

12S 4.3 ± 0.9 5.3 ± 1.0 €.5 ± 1-0 

157 4.0 ± 0*B 1. 3 ± 0.8 8-3 * 2-0 

^178 2.8 ± 0.9" 2«3 ± 0.5- 7*0 ± 1*5 

15 214 2.3 ± 0.5- 2.5 ± 1.0« 6.3 ± 1.1 

309 0*5 ± 0*3 h 1*5 ± l.Q* 3.B ± 0,3 

* Mean number of services given to oeotrcms ewee- 

Calculated by taking the mean at the combined number 

20 of services given during o ^purt i milHe g on each of 2 

consecutive days. kbasuzeaexrts ware made by the 
procedure of P.£. gat tiw r and A.W.H. Beaded reported 
in tbe Australian Journal of Expexlooxvc Aflriculture 
ted Anlmnl Husbandry, Volu&e 15, Page 330 (1975). 

25 # * Prima Ty vaccination givari on day 0; booster 
vaccination given on day 10 1. 
a,b Values in the sano cow with different superscripts 
differ; a, P^fl.OS; b, P^O.Ol, 
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Day Mean testis size of rams in Indicated 



IHHK (1-10) EHHH (1-7) Control 



10 lfi7# 50 ± 15- 38 ± 5* SB ± 3 

178 35*7* 24 ±2* ipo 

214 43 * 8*" 31 + 2* 100 

. ^ * Testis raize is eacpreaKed a* a percentage of the pre 
IS vaccination volume aad estimated 3>y the comparative 

palpation, procedure of CM- Oldhan, H.R. Adaa» r P.B. 
Ghexadi, D,R. Lindsay and T.B* »»x=Jcintoah xcrpor t cd in 
the Ansttnliazi Jonnwl of Agriculture Reseazohr 
Volnma 29 r pages 173-9 {197H). 
20 # Day 1£7 is 5t7 days post booster vaccination 

a # U in rove vita different snpeescripts differ; 

a, P<0.05? b r F<0*01. 



Day . 


Jfean testosterone* concentrations 
indtcntrftd tari^rt-mg^ frrniiTT 


(ng/ml) in 


30 


IiHHH (1-10) 
iSBOQXb^^ 


LBRH (1*7) 


Control 


- Ill 
214 


"0.2 ± 0.07' 
0-2 ± 0.2" 


0-08 + 0,08" 
0.12 ± 0.07* 


10. B ± l.B 
4.3 ± 1.3 



35 



Day 111 is 10 days poet JwOstor vaccination 
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Values in the saute xow with different superscripts 
differ; (P<0.01). 

5 BffBcri: mr fttiti Tffig f 1-101 AntiWw Vim* *„A ^ 

Fertility nf Wnl« Piiaglcftnhngh Mir-* *Pllgff.fng 
Vaeelniit4nn ftgaflpfifc T,B1ffl M^1fl)g^ ft , 

This is an wangle of the prior art given to a 
comparison with the new art of the Invention. 
10 Eight, male quackenhnEh nice having proven fertility 

were vaccinated against £HKK (1-10} ?HS& using !EJpe l 
vaccina (0-2 ml; Example 15) intraperitoneaiiy . ^ toidtor - 
vaccination of the sane type and fay the same route was 
administered 4 weeks SnfcSesiueatly. Two weeks poet hoOat 

15 the mica were bled retxu occularly to obtain an 0-1 ml 
plasaa sample for the measurement of antl XiHRH (1-10) 
antibody tit re. At this tune each vaccinated male mouse 
VAO bored together for £ weeks with a single famala of th*i 
sane'straln that had proven fertility. The incidence of 

20 pregnancy among tho final no rtnHng this period vas 
observed, gmrnediatply following the 6 week breeding 
opportunity all females that had failed to conceive were 
isolated for 7 days and then given a second, opportunity (7 
days only) to bread with a different: non vaccinated 

25 control male that had proven fertility* The incidence of 
pregnancy among the femalea vas again observed. In this 
manner it was established that the failure of any female 
to breed with an imH (1-10) iawune male was directly 
attributable to male infertility induced hy the effects of 

30 the vaccination . Xhus the statistical comparison that is 
possible In this study is the incidence of fertility (or 
infer tility) In the gro u p of LHRH [1-I0)~ixmnnie male mice 
coopered with that of unvaccinated controls when given the 
opportunity to breed with a single group of proven fertile 

35 females . 
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Xbroughoub the- study, water and food were available 
arf MMhtm. xhe anti fertility effaece of this 
vaccination are sham in Table 6- 

Jtor the puxpose o£ Examples 22 to 25 the concept of 
5 Tffroven fertility*, that is, the ability to breed, means 
that each fertile female va& kaoira to have previously 
delivered at least three litters and each fertile male vas 
known to hove previously sired at least trh ree litters, 
fertility («) Id Babies 6-* raane the percentage* of 
10 fmfTnnTrf in a treatment oroup capable of breeding. 



hntt TOB3L 




for»n <4^f nit 


isnwr fi-in) 








toaatonent Group 


Antibody titxe 


**xtiiitr (%) 


LBKB (1-10) xmku 

Control 

20 


me 64450 ± 21240 
0 


0 B 

100 



a S ig n if icantly different to control (*< 0.001) 
ggMffTiB ?1 

SffeCt On ftnti LHRH fl-10l ATifffrftdy iH-i-m, pi nnm 
J&StOfltftmtiK nrmnPTftgat:-tHfn art J pftrt^iify n f ffft | n 

Sawfiu* male Quactenbnsh mice of previously proven 
fertility vfira vaccinated against LBHH (l~7)iHSX using 
2*pe 1 vaccina {0.2 ml, Example 15) £atz^eritOneall;y. a 

30 booster vaccination of the sane type and given fey the same 
rente ires . administered. 4 veefeg snbseqaently. Two treek& 
post boost the sice were bled retro oocularly to obtain a 
0 -1 ml $a*jple of plasma for the measurement of apeciiifl 
MCti 1BRH (1-10). antibody titre and of plasma testosterone 

35 c<m«ntratioa. At this tiae each male HBBR^ia^am moose 
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vas boxed together with a single female of the same strain 
and having previously proven fertility, for a period of 6 
weeks. The Incidence of pregnancy among the females 
doling this period to* observed. Immediately following 
5 tho6 wet* breeding opportxmity all f ©males that had 

failed to conceive were isolated for 7 days and then given 
a secondary opportunity (7 days only) to breed with a 
different nonvaccinated control mala of previously proven 
fertility. In this manner it was established that the 
10 failure to breed with an LHBH (1-10) iamrane male waa 

directly attributable to male infertility. Throughout the 
study wat«r end food were available flfl IfMffll- the anti 
fertility effects of thi* vaccination are shown in Table 7, 



^. fl ^^-nn a nH fwrtlllTV in TrBRTT M-7) iimnmm fTTlfl 
^nn^l ppBrfcenhnnti ninlR mice 



20 Eraataent Antibooy Plasma Fertility 

gxoup titre testosterone % 



„(ng/ml) 



IOTH (1-7) immune 3190 ± 1130 2*3 Jt 0-7* 0 h 
Control 0 14.2+3.5 100 



25 



Significantly different to controls, p< 0*02 
Significantly different to control, P< 0*001. 



30 KyftMBTfg 2& 

on m T < fi-mi atiMtmciv T<rrp and the 

^n*y v^»lft fhiftefrcwthiiah Mir,* frnllowtno 

Sevan female Quaak&nbush mice of previously proven 
35 fertility were vaccinated against itHRH ( 1^7 jiHSA using a 
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*Ype> I vaccine (0.2 ml, Example 15) Intraperitoneal ly . & 
hooater yasrir*titrn of ths. sane -typo and by the same route 
was given 4 v&dcs snbseqaeixtly* Two weeks post boost the 
.mice were Uad retro occnlarly to obtain* & 0*1 ml Bangle 
5 of plmata for the msarareaisat of aati I«HRH (1-10) antibody 
tltre, Xfc each female imH-immane mouse was 

boxed for 9 weeks together with a single male of the some 
strain that hod prartoncly proven fertility^ Tha 
Incidence o£ pregnancy WBong the females In vtof n period 
10 w observed and any pregnancy used to confirm the 
fertility .of -that female- Three months following the 
first booster vaccination a second booster vaccination was 
gi^exc to each female and the oppoxtnni.fcj- -to breed with, a 
. — -fartiXe; male repeated met previously. BgalTi any pregnancy 
±5 amqag the females waa need to confirm the fertility of 
that female, Throughout the study water and food ware 
available ad lifrifam - She anti fertility effects of thin 
vaccination axe shown la Table a. 

20 T«M«a: ft 

ftniribfflfY titra mi fertility In fflmnlfl QwcTwnfaBh 
mtrrn TOgttinatftd ogainrrt WWL-C1-7) »HSA 



25 



lime flnrrTrtg treat men t ; Antibody fcltre Fertility (%) 

Pre vaccination - 100 

Post firs* boost vaccination 512fi ± 1783 28.5* 
Poet second boost vaccination 10175 ± 2271 0* 

10 a significantly different to prevaooinafcloa fertility 
(P<0.01) 
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Tiff*"* m Tgpg X1 - 1D1 a*itlhndv *itrR. Plasma 

Tflfft l P ff' t r ftrffrne gcvri^QTiry^^n nnd t.hp TfrT.nity of 
m^i^ mifrrVirfrTftTVr* 1 ^Invi™ Vaccination 

S lffiiiTurh fi-fipwfin 

Jta aacasple according to gxamplt? 23 except Chat: alee 
were vaccinated against I»HKK rH&a and iff waata 

fo ll owing the first booster vaccination the vaccinatad 
males were given a second booster vaccination and tbeaa 
10 given an opportunity to breed with fertile females . She 
occurence of pregnancy in any female vae takan as proof 
of the fertility of her male mate. Hie anti fertility 
affects of this vnrrrrl nation are ahown in Table 9. 
^ jablaj. 

15 pro* rang f1-ln) qil** 1 "" 1 ? +-*-t™- plH«nfta testosterone 

^^.^tiAn -PftTtnitv of tjthit fl-ff) immune and 
fnTrt-TDl OuacTcanfaiigh male mice 



variable Treatment group 

20 



X3RH (1*6) Imruim Control 



14 days post first boost vaccination 

Anti T.Tnm antibody titre 4531 ± 1310 Nil 

25 Testosterone 

eventration (ng/ml) 1-7 ± 0.86' IS. 9 ± 4.1 

14 days post second boost vaccination 

Anti LHRH antibody titre 3353 ± 923 Nil 

Testosterone 

30 concentration (ag/ml) 1.5 ± 1*1* 15-6 ± 3.6 

Uala fertility {*) 25 B 100 

a significantly different to controls/ P ^0. 01. 
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v***^. atvt^ t.htih m-im ftntlhnrtv t>rnrtwff*lnn. 

ROT J^ibft v^f^ittafced Arainflt trUHH 

5 Fifteen txrossbced ram lambs, the progeny of Poll 

Cornet sixes and Border Leicester cross uprifin dama r were 

vaccinated against £BftE (4-1(1) using a IiHRH (4»1Q) sB&a. 
conjugate* (Example 7) In a 3^pe 2 vaccine formulation 
(BscBapla 15) - X primary vaccination £2 ml) w&s given 

10 eubentaneotxslv in the nacx region vhen the lambs had a 

been age ot slmt 3 veeks. Six weeks srrbsegtiently a blood 
ean^le .was taken by jugular venepuncture £07 the, 
measurement of anti IfflRE anrfhoflias » at this time a 
jfteamuKKaaat of testicular volume was made by the palpation 

15 procedu-cn- additionally, a booster vaccination of fcha 
. same kind as the primary tog given in the same volume and 
by the same *vufce. Seven da^a following- the boost a 
. Partner mooa sample iras taken cor ©eajrarB&ent of the 
' antibody response. Twenty one days foOJowing the boost, 

20 testicular volume vas again measured and the rams vera 
veaned from thalr mothers. Throughout this aLmly ewe 
mothers and ram lambs vere kept at pasture. Control lambs 
used to enable statistical comparisons with the foregoing 
tre^rnesrt: comprised a compaxabla group of untreated 

IB . ffflM^iiy entire ram lambs (N - 30). 

" sable 3L0 reports the effect of the vaccination 
against LH&K (4-10) on anti LHRK (1*1) antibody production 
and on the. retardation o£ testi c ular development In these 
graving croasbre ed la wbff ■ 

* 
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mffft r.reir ji-im Antibody ^rodnction «nd , 

Muter Y^rf ^nr" 0 ^ >mingt I ™ H fi-7n«& 
5 £n. example according *o Example 26 wherein £HSH 

(1—7} tB fff- (Example 8) was used as i-mimniogen instead of 
Tirotr (4-10) ;BS&- Table 10 reports the awfcl gonadal effect, 
o-£ this vaccination, 

10 Rffac^- on T.TOTT (l-la) tot^hody Prorinrrfcigm and 

T. a trih e vaenlM^d Acaingt TJTKFT . f 2^8 ^ ?BSA 
An. example according to Example 26 vborejua LTTRH 
- (2-B.) ;H8A (Example 9) ires used as ioimtmogeix 1 nfttenfl of 
15 liBKH, (4~10)sB5A+ Table 10 tHLXU'tfi the anfci. gonadal 
effects of -cilia TOceination. 
TTftftMFEB 29 

Ttffert on ftTif-^ r.TTRff ri-Mi Antioodr Production and 
20 tmftg VttggiimjTrt MMflfflS TfffBTT (iHHiWa' 

An example according to Example 26 'wherein. T i TTKW 
(3-B):BSA (Example 10) was used as immnnogen instead of 
ISRE (4-10) Table 10 reports the ant4 gonadal 

e£££ct* of tbla vaoelMtion. 

Kffrat. on tati EBBB f Antibody teepcmge 'and 
Tffffticttlar mvfllqpwfl^ in Brflffing Cnggbsd 

Aa example according -to Example IS irfherein LHRH 
30 (1-10) ;H5& was used a iflonunogen instead of LHRH 

[4-10) This Is an example of the prior art and It is 

inelnded to allov n. comparison vith the new art. tthe anti 
« gonadal effect* of this vaccination are recorded in 
Table 10. 
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gf yr-fiT**±ioTi Attaints* TiHRTT f5^L0UHSa^on 
»tii-< T.nqff awtifcocfr Production and. on thft tldtlflftd 

Twenty five adult Herino eves were isolated from ram* 
by a distance of several kilometres and were vaccinated 
against X£KH (5-10) nain0 a LHHE (5-10) sHSA conjugate 
(Bza^plft 6) in a. fype 1 vaccine (Example 15). A p yptnnry 

10 vaccination. <2 ml) vae given subOUtaneously in the neck 
region. a. booster vaccination of the same type and by the 
Bams route was given 7 tfetfes Qubsognontly. At this time, 
which was late in the anee^crous season of the eves, and 
immediately prior to the boast, a blood saiqple was taken 

fsT^by jugular venepuncture to allow fox the JeflemawW of the 
primary anti IBRH (1-10) antibody titre. One week 
following £h£ boost a second blood sample was taken for 
measurement, of the secondary antibody response. At this 
time 4 vasectomized rams harnessed vith marking crayons 

20 vera introduced to the flock to induce an ovulation 

response and oestroits behaviour* Eighteen days post~boost 
the incidence of fresh ovulations in the eves following 
introduction of the rams, vas determined a*£ lapaxoscopy. 
Thirty five days post-boost the flock was examined fox "ran 

25 marks" indicative of oestrous behaviour ism the ewes* Two 
groups of control eves used to enable statistical 
comparisons vith the foregoing treatment comprised: (i) a 
comparable group (M 9 25) of Merino ewes vaccinated against 
£8RK (1-10) =BSA vith a Type 1 vaccine {Example 15) 

30 according to the same protocol and (ii) a group (Iff * 25} 
of untreated ewes, Throughout the study all ewes were 
roMrtriinfrfl together at pasture and were kept isolated from 
rams until these were introduced to the flock as scheduled* 
The effects of. these vacainations on the suppression of 

35 ovulation and of oestrous behaviour are shown in Table 11* 
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t,hiw (1,101 »wrfc*-had» Production ftnri on the 
5 jlftnffTTTl a11v ^^^ PUE M^rlTtQ gTOB 

An example according to Bxfunple 31 wharein the 1HHH 
(2-3)*HSA (Sxan^le 4) w» Txaed as innnuiingen instead of 
»jwm (5-10) :HSA. *he oeetrua-sujapreseing and 
orolatiaa-CTira^aaiaig effect of this vaccination 13 
10 reported in Tabl* 11. 
BYfiMPTiK 33 

fif ff^ Y rtrr ^ a ^«n tonliwt JHH1T f4-HniH«k QX1 

An example according to Example 31 wherein t&© fcHEH 
(4-10) sHSA (Example 5) was used as tamnmsgen instead of 
ZiBHH (5-10) :BS&, The oestrus-suppressing and 
orolatxon-fiiippresslng effect of this vaccination is stown 
20 is Sable U. 
KXAWFIifi 34 

Tfrr MtM ^ff I 1 - 1 "? HttM»iiBf>, Owntroa a 

Kind crossbred heifers were vaccinated against I-HRH 
(1-7) using an immunogenic conjugate of 1SRH (1-7) *HS* 
(Example 3) in a Vype 2 vaccine formulation (Example 15). 
A primary vaccination of 5 ml was administered 

30 smbcutaneoualy at one filte either side of the neck, seven 
veeks subsequently a W_ood sample was ta3cen by jugular 
venepuncture for the measurement Of the primary antibody 
response. At this tine a booster vaccination of the same 
-type and volume as' the primary was administered Iff the 

35 same route us the primary. In addition in intramuscular 
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injection of a syntactic prostaglandin was given. to each 
heifer to synchronise oeafcroas cycles o£ the herd 
' (Sstrumate, 1200 i-u.) * Twelve days post boost a further 
M ftffj sample was takon. fox. measurement or tte booster 

5 antibody response. Additionally a second administration 
of the synthetic prostaglandin (1200 i.u. r intramnscnlar) 
1ras given and Sattarr Heat mount dotu*e*ioa. pade attached no 
the b a^k of eacb h^lf^r in the manner than Is veil known 
in the art. 'nineteen days peat boost the incidence of 

10 oestrus among the heifers was recorded. ThrooghDot this 
study a group of B control heifers veto, managed 
identically eju^jy r t that they remained unv&ccinatad. Ml 
cattle were kept at pas tore- The ant^-r^pgcoductiv© 

; _ ^f iy ^ f q. of f>*^ vaccination shown in Table 12 are aeen to 

15 be the significant reduction in oestrow behaviour that is 
also accompanied by a significant redaction, in mean plaeraa 
progesterone g^n/r^n ETfl^ ^fffl In the Imnnmo heifers cozmaaxed. 
to control s ■ 
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n n ti T.TTfflT Dflffcrgnn mhfnrlmT . M« t 



variable 



©ay of 
experiment 



Xseatoont yxoup 



LH*H (1-7) 



untreated 
control 



1Q 



42 
49 



Hil 

301 ± 146 
13- 



Nil 
Hil 
75 



Anti liSBH antibody tltr a 
Anti ISBH antibody Ultra 
% Oestrus haifera coafixaed 61 
confixim** by KnHanr 
15 dtftaotion 

ttMa plasma progesterone 
concentration (ng/ml) 
Mean plaawn pro«joate>»axie 

C m«!*».iifcr*t1aTi (no /mil — * — 

20 a Significantly <2i£ferant to untreated co ntro l (P< 0.01) 
p Significantly diff«*«»t to untreated control (P< 0-05) 



57 



67 



0.2 ± D.l 



0.1 ± 0-06 



0.6 ± 0*4* 2.9 ± 0.B 
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1* a composition for nee in the innmnoneutering of 
namrtalian *^*Mig c mapilBlTi g a peptide conjugated vith an 
immunogenic grotein # the composition being characterized 
in that the peptide is a sequence selected from the group 
comprising any contiguous 5/ & or 7 amino acid fragment of 
the dacapaptifle pGla-KJJ*^P^CT-Tyr-^y^I»eu*Arg*3ro- 
GlyHfta , 

2. A composition ad claiflted in claim 1 in which the 
peptide t^r 1 the pyrogJUitamic acid fr o m the l^terminue 
Ox? the glycine amidfl fcora the c— terminus of the 
decapeptide* 

- -^3^ A composition as cJ aimed in claim 1 in which the 
pegfcidp Includes at its end proximal to the immunogenic 
pgyfrftiT* an aflfllrintPl m*iin acid cor sequence of amino 
acids such that the resultant peptide i3 not homologous 
with the deeapeptide* 

4* A compojBltton an claimed in claim 3 in vhich the 
additional amino acid is a chemically reactive amino acid 
st either the H-terjnims or the C-tarmixma of the defined 
peptide sequence* 
" S'. A composition aa Claimed in any one of claim 1 to 4 
• in vhich the peptide ii selected from the group comprising 

pSluH^S-Ttn-Ser^-XJ^H 

pGau^i^Trp-Ser-Tyx-GlywOfl 

pau-Si£-Trp-Eetr:-Tyx-&ly-Len-OH 

Hr«Bift«-!Ifrp-Sei?^T^^ly^I-au-Arg-KJH 

H-ttp-Ser-?y»^ls^Len-Arg-OE 

H^ar-ajyr^ly^I^^axg-^^ 

B-^&r-^y-leuPTaxg-Ero-01ywOT2 

6. A composition as claimed in any one of claims l to 5 
in which the Immunogenic protein is selected from the 
group comprising serum albumin, thyrogldbulin, ovalbumin, 
gftl at in, haemocyanin and serum globulin. 

7. A composition as claimed in claim 1 in nhich the 
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peptide ie selected from the group pGlu-Hia-0?rp-Sea>T5x- 
Gly-Leu-»OH and ^-SeX-Tyr-Sly-I^u-Arg^Pro-Gly-NHE and the* 
protdin is selected from the group comp rising bovine serum 
albumin r Tmron serum album in y ovalbumin azxd serum globnl in ■ 
B, A vaccine for iiimiunoneutaring mammalian animals 
comprising at least one composition a6 claimed in any one 
of claims l to 7 and an immunondjixrant* 
9 m A vaccine as dajmrrt in claim 8 In which the 
lamuno&d] event is selected from the group comprising a 
diethyl cnainoet hyl dextran or /mother uolyc atlonio 
polyelectrolyte, a polyaaionic po lyalectrolyte # a mineral 
oil, or an e&mXsion of a polycationic or polyanionlc 
calyeleotrolyte and a pin a r a l oU» 

J.O. A method far the i mmnnoneiat ering of male or female 
mammalian aniffinlr; comprising nrlmini at.ftr ing to the animal 
an effective amount o* a vaccina according to claim 8 or 
Claim 9, 

11* An immunogenic peptides protein conjugate as herein 
described with reference to any one of Examples 1 to 13 3 a 
vaccine for immmkonenitaring mammal fan animals as herein • 
described with reference to Example 15 j or a method for 
the immunomeutering of mammalian animals comprising 
administering to the animal a composition according to 
claim 1 as herein described with reference to Example 15; 
or a method for the < wmmwniKm^yt of mammalian animals 
comprising ** *frnt ti* g^gr iTitj -to the animal a composition 
according to claim 1 as herein described with reference to 
any one of Examples 16 to 34. 
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